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(54) SPACER FOR LIQUID CRYSTAL DISPLAY PANEL 
(11) 62-269933 (A) (43) 24.11.1987 (19) JP 

(21) Appl. TSto. 61-112730 (22) 19.5.1986 
(71) TORAY TND INC (72) TAKEHISA INOUE(2) 
(51) Int. CI 4 . G02F1/133,C01B33/18,C03C27/06,G09F9/30 



PURPOSE: To obtain the titled display panel having an excellent picture quality 
and a high performance, without injuring a coated layer of the glass plate 
for the liquid crystal display panel, thereby reducing the quality of the titled 
spacer by forming the titled spacer composed of a fine particle of spherical 
silica produced by hydrolysing alkylsilicate. 

CONSTITUTION: The spacer is composed of the fine particles of the spherical 
silica which are prepared by hydrolysing the alkylsilicate. The alkylsilicate 
is composed of an alkylester of orthosilicic acid (H 4 SiOJ shown by the genera 
formula Si(OR)* (R: alkyl group). The alkylsilicate having 1 — 5C alkyl group 
(R) is usually used, but, is preferably used 2 — 3C alkylsilicate, namely, 
ethylsilicate and propylsilicate, etc., from standpoints of reactivity and ease 
of obtaining the alkylsilicate. The hydrolysis of the alkylsilicate is effected 
by for example, contacting the alkylsilicate with ammonia and water in an 
alcoholic solvent. 



(54) PRODUCTION OF LIQUID CRYSTAL DISPLAY ELEMENT 
(11) 62-269934 (A) (43) 24.11.1987 (19) JP 

(21) Appl. No. 61-114282 (22) 19.51986 

(71) STANLEY ELECTRIC CO LTD (72) MINORU TANAKA 
(51) Int. CI 4 . G02F1/133 



PURPOSE: To obtain the titled element having improved durability at high temp, and humidity 
by forming a cell by putting together confronting substrates in pils via a sealing material 
contg. a silane coupling agent, which has an epoxy group at an end of the chemical structure 
and an alkoxy silane group at an another end thereof, provided at the surrounding of the 
substrates whereby the sealing material does not cut at the time of printing the sealing 
material on the substrates and the sticking property of the sealing material is strong after 
curing the sealing materials. 

CONSTITUTION: At the time of producing the liquid crystal display element, the cell is formed 
by putting together the substrates in pils via the sealing material contg. the silane coupling 
agent, which has the epoxy group at the end of the chemical structure and the alkoxy silane 
group at the another end thereof, provided at the surrounding of the substrates. For example, 
a vertical orientation films 5 and 6 are formed on insulating films 3 and 4, and are formed 
by heating the vertical orientation agent such as ODSE, etc., which has a straight hydrocarbon 
C n H 2n+ i (n=15 — 20} at the end of the chemical structure, and alkoxysilane group Si(OC m H m+ i)3 
(m = l — 2) at the another end thereof, and by either exposing the substrates 1 and 2 to a 
vapor of said agent, or by dipping the substrates 1 and 2 in a solution dissolved said agent 
in an org. solvent, followed by heat-treating it to form a film of said agent on said substrates. 




(54) LIQUID CRYSTAL DISPLAY DEVICE 
(11) 62-269935 (A) (43) 24.1L1987 (19) JP 

(21) Appl. No. 61-113890 (22) 19.5.1986 

(71) CASIO COMPUT CO LTD (72) MICHIYA YAMAGUCHI 
(51) Int. CI 4 . G02Fl/133,G09F9/35 

PURPOSE: To contrive uniform image display with rapid response and to reduce 
the size of a device by successively turning on switching elements and impress- 
ing voltage to liquid crystal from respective voltage, lines through picture ele- 
ment electrodes. 

CONSTITUTION: When voltage is impressed to respective voltage lines 6 for 
picture element signals corresponding to a picture element electrode array, 
the switching elements 7 connected to the picture element electrodes 5 to be 
irradiated by laser beams are successively turned on and the electrodes 5 are 
connected to the lines 6 through the elements 7. Thereby, the picture element 
signals supplied to the lines 6 are applied to the electrodes 5 through the 
elements 7. Thereby, voltage is impressed between the electrodes 5 and a com- 
mon electrode 10 opposed to the electrodes 5 and rising light can be transmitted 
through the liquid crystal LC positioned between both the electrodes 5, 10. 
Consequently, the laser beams radiated to the electrodes 5 are transmitted 
through the liquid crystal LC and then transmitted through a substrate 2 on 
the front side and a polarizing plate 13 to turn on picture elements correspond- 
ing to said electrodes 5. 
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